Kyaw Tun (HT016319E)

CN5010

Homework 2

Solve 
[image: image1.wmf]{

}

ú

û

ù

ê

ë

é

-

-

-

=

ò

4

0

'

)

'

(

'

exp

2

1

exp

)

(

dx

x

u

x

x

x

u


The finite integral is discredized into 41 strips
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Newton-Rophson Method
Define 
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for i = 1 to N, where 
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Where 
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Where 
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= 1 if i = j, otherwise it is 0.
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 = 0.5 for i = 1 and N, otherwise it is 1.
1. Input
a, b, TOLERANCE, N
2. Default parameter setup
a = 0, b = 4, TOLERANCE = 10–10, N = 41;

; use for nil input
3. Loop

1. Calculate J
For i = 1 to N
For j = 1 to N
Jij = 
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; call function 
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2. Calculate G
For i = 1 to N
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; call function 
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3. Calculate (Z

; Gauess elimination
J (Z = – G
1. For i = 1 to N-1

For j = i+1 to N
mij = 
[image: image16.wmf]jj

ij

J

J


Ji(j+1) = Jij – mik Jkj
Gi+1 = Gi = mik bk
2. Back work substitution

For i = 1 to N
(Zi = 
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4. Calculate new ui
uik+1 = ui


% save old value
For i = 1 to N
ui = ui + (Zi
5. Check tolerance
1. E = 0

2. For i = 1 to N
E = E + 
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3. If E ( 10–10 

Yes ( go to step 6

No  ( repeat loop, go to step 2
6. Print and stop
1. Print result
2. Stop

7. Function 
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; where 
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8. Function 
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9. Function 
[image: image25.wmf])

,

(

j

i

x

x

I



[image: image26.wmf]å

=

N

j

j

i

j

x

x

f

1

)

,

(

a


10. Function 
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11. Function 
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If i = j then return 1;

Else return 0;
12. Function ((i)

If i = 1 or N then return 0.5;

Else return 1;
Successive Substitution Method


[image: image30.wmf]{

}

ú

û

ù

ê

ë

é

-

-

-

=

ò

-

4

0

1

'

)

'

(

'

exp

2

1

exp

)

(

dx

x

u

x

x

x

u

k

i

k

i


, i = 1 to N = 41 
Integration is solved as in above procedure using trapezoidal rule.
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The result of matlab program for successive iteration is 
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 Results

 Error = 7.807077e-011

 Number of iteration = 36

 u(1) = 7.108064e-001  u(2) = 6.930476e-001  u(3) = 6.777413e-001  u(4) = 6.645182e-001

 u(5) = 6.530748e-001 u(6) = 6.431603e-001 u(7) = 6.345661e-001 u(8) = 6.271182e-001

 u(9) = 6.206708e-001 u(10) = 6.151014e-001 u(11) = 6.103072e-001 u(12) = 6.062019e-001

 u(13) = 6.027132e-001 u(14) = 5.997812e-001 u(15) = 5.973562e-001 u(16) = 5.953981e-001

 u(17) = 5.938752e-001 u(18) = 5.927634e-001 u(19) = 5.920459e-001 u(20) = 5.917124e-001

 u(21) = 5.917595e-001 u(22) = 5.921900e-001 u(23) = 5.930137e-001 u(24) = 5.942470e-001

 u(25) = 5.959136e-001 u(26) = 5.980454e-001 u(27) = 6.006828e-001 u(28) = 6.038762e-001

 u(29) = 6.076870e-001 u(30) = 6.121897e-001 u(31) = 6.174737e-001 u(32) = 6.236465e-001

 u(33) = 6.308367e-001 u(34) = 6.391988e-001 u(35) = 6.489185e-001 u(36) = 6.602202e-001

 u(37) = 6.733763e-001 u(38) = 6.887194e-001 u(39) = 7.066588e-001 u(40) = 7.277023e-001

 u(41) = 7.471068e-001
Initialization


N = 41; a = 0; b = 4;


tolerance, E = 10-10;


Set {u(xi)}k=1;














While loop





Integrator I(xi)


For i = 1 to N


I(xi) = I(xi) + f(xi, xk)





Evaluate f(xi, xk)
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If E ( 10-10





� EMBED Equation.3  ���





Print result





Calculate E


For i = 1 to N


E = E + |{ui}k – [ui}k-1|





Prepare for next iteration


|{ui}k = [ui}k-1





End
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No





Yes
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Start





Calculate [ui}k


For i = 1 to N


{ui}k = exp[-I(xi)]
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